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ABSTRACT: A new class of compounds containing the boron-nitrogen bond, the arylamino~ 
boric acids, has been synthesized by direct condensation of boric acid with arylamines. 
The course of this reaction was found to depend prirnarily on the temperature at which zino 


chloride is added to the mixture of boric acid and arnine, 
o-toluidine, or p-anisidino). Temperatures 


condensation agent (aniline, p-toluidine, 


ap well as on the quantity of the 


ranging from 130-170C were tested to determine which particular arylamino-boric acid 


would result and whether the end-product would be an adhesive resin. 


Aliphatic amines 


did not :onct, but alkylamino-borio acids could be cbtainod by an exchange reaction with 


an arylamino-borio acid. This reaction is very exothermic and, with mothylamino, 
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TITLE: Synthesis of high molecular hydrocarbons with conjugated double bonds by de- 
hydrohalogenation polymerization 
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resistant polymer, EPR signal, paramagnetic polymer, vinyl compound polymer, poly- 
merization, dehydrohalogenation, dehydrohalogenation polymerization, vinyis 


| ABSTRACT: In view of the interesting specific magnetic and electrophysical properties 
' of polymeric hydrocarbons containing conjugated double bonds, the authors studied the 
: formation of polyvinylenes by dehydrohalogenation polymerization at 200C in the presence 
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The starting; compounds were <, }-dibromoethylbenzene, 1, 2-dibromoh eptane and 

1, 2-dibromoncnane. After isolation of the yellow to red to brown polymers, they were 
:  gubjected to infra-red and electron paramagnetic resonance spectroscoy-y, a6 well as 
‘determinations of the chemical composition, melting point and molecular weight. The 
‘polymers waich were soluble in benzene had an average molecular weight of about 1000 
and a melting point of 260-290C, while the insoluble polymers did not melt even at 400C. 
The narrow EPR band indicated the presence of paramagnetic particles in the macro- 
molecule. Orig. art. has: 1 figure, 3 tables and 1 structural formula. 
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dition to ACLs, were. used, which aliiwed tlie. concept on the 
errocene alkylation: to be. widened. ani) new ‘previously unknown - 
468 to be synthesized, - “A considerable dnoreare an yields of morio~ 
aly derivatives of ferrocene As. ‘reported, ‘The morxjo~ antl di-isooctylferro.i 
enes were obtained by the direct. Alkylation of: ferrocene. by olefins. There - 

are-3 tables ‘and 1 figure. -The mest Amportant: lish-language references read 
as: follows eet I. Xealy, P. L. Pavson, Natare, 168, 1039,' ‘1951; Gs Wilkinscn, 
‘Be Re: i. M.. . ° Se ‘Inorg. and Nvol. "Chem. 2. 959 1956. 
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ag 
-  ‘TETLE: Preparation of polyeon{ugated |syotens by ‘the reection of a, B-dibromides 
ee with caleiun oxide 


SOURCE: nefrouninsya, . 3, 00, 4, 1963, 515-517 


MPIC TAS: conjugated polymer, polyvinylene, conjugation, semiconductor, 
organic semiconductor, dehydrohalogenation, polyphenylacetylene, (1,2-dibroxo- 
ethyl)benzene, 2,3-dibromopropionitrile, (1,2-dioromoethyl benzene—-2,3-dibromo- 
propionitrile copolymer, copolymer, calcium oxide, EPR, IR, electron paramagnetic 
resonance, infrared spectrum, Ct, p-dibranide 


ABSTRACT: A method has been proposed for preparing conjugated polymers (poly- 
vinylenes) by dehydrohalogenation of a, -dibrom: organic compounds fvith metal 


——————— 


oxides or }ydroxides, The method has been used tio synthesize 1) 7} nyl- 
acetylene (PPA) from (1,2-dtbromoethyl)benzene (71) and 2), evidently for the = 
first tim, a copolymer of I and 2,5-dibromopro ‘onitrile (IT). Reaction 1 was 
carried out in the presence of Cad (I/Ca0 mo ie ele 1/2) at 180, 200, 250, 
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or 3000 for 2, 4, or 6 hr; the PPA was purified by multiple reprecipitatioa, 
The PPA yield was 66—67%, Polydispersity of the PPA prepared at 2000 for 

6 hr was determined by fractional precipitation, Four fractions were obtained 
which were yellow to black in color, softened at 1.75182 to 2500, and had 
molecular weights of 600—1600, The average molecular weight was 1000—1100. 
Reaction 2 was carried out et 200C for 6 hr, with a I/II molar ratio of 1/1. 
The copolymer was dark brown, slightly soluble in formamide, and highly soluble 


in concentrated sulfuric, hydrochloric, or phosphoric acid; its softening point 
was below 450C, The thermomechanical curve for PPA of molecular weight 1600 
showed that it can exist in the glassy or liquid state, tut not in the high- 
elastic state, EPR and IR spectra for PPA and the copolymer confirmed their 
polyconjrgazed structure, All the PPA fractions except that having the lcwest 
molecular weight showed a narrow EPR signal with an unpaired-electron concen~ 
tration o? 10!’/g; in the copolymer this concentration wes 2.7 x 108/g. The 
IR spectrum of PPA was identical with those obtained by Yu. Sh. Moshkovskly 

N. D, Kostrova, and A, A, Berlin. (vy*sokomol, soyedineniya, 3, 1669, 19615. 
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TR spectre. suggest the following course for the copolymerization: ‘ 


dui. én Cll, dy 
Lie c Gracie x 
oes \[-GacH -C=Ci-C=Cil—C= CH — 
Cis CN | ; 


. un ee ae : 
Br Br Br Be r| . 


Cally da, dy CN 
_Cath—-C=CHi—C=Ci eel 
as du, Gatls a s 


It is assumed that by varying the initial dibromo compound, sone a oa 
with various aryl and alkyl side groups can be obtained, Orig. ° 3 
formilas, 1 table, and 1 figure. 
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SOURCE: Plasticheskiye massytt, noe 9, 1963, 9-10 


TOPIC TAGS: polymerization, polyvinyl, dehydrohaloid polymerization, dibromoethyl- 
benzol, dichloroethylbenzol, polyphenylacetylene 


ABSTRACT: Autaors studled the preparation of pol:vinyl compounds by means of 
dehydrohalo“.d polymerization of Alpha, Beta-cibrcmoethylbenzol7and Alpha, Beta- 
Gichloroethylbenzolfin the presence of oxide ‘salts of metal metal oxides. A new 
method for the preparation of polyvinyl hydrocarbons by means of interlinking 
reaction of delydrohaloid polymerizatign of the ceha‘logenized monomeric derivatives 
has been ceopered: Polypherylacetylene'ias obtained hy the proposed method. App~ 
arently, it is possible to obtain polyhydrocarbons firom other haloid and 
dehalogenized derivatives by the same method. 
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New ferrun-containing polymers on the basis of ferrocene and their electrophysical 
properties. 


Report sutmitted for the International Symposium of Macromolecular chemistry 
Paris, 1-5 July 63 
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perature causell‘a decrease inthe 
¢ rease. in the Hy ‘content in the conversion prodiicts, and lowered _ 
' the’ heat effect. It was concluded CHq4 was formed first, and the Ho formation was 
| due to. the breakdown of CH4.. In the §00-600C range the heat effect decreased due 
“to CHy dissociation. The reaction: for paraffinics is exothermic only if the react- 
: ion proceéded to CH, and C (400-450C), at higher temperatures the reaction is _ 
dothermic. The conventional cracking process, . which results in the formation 
“complex mixture of hydrotarbons, is an. endothermic rejiction. The-heat 
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AUTHORS: Paushkin, Ya- Mey Galal, Ibragim 

TITLE: Study of the alkenylation and halogen alkenylation of 
benzene with allyl halides and a catalyst based on boron 
fluoride 


PERIODICAL: Akademiya nauk SSSR. Doklady, V- 147, no. 4, 1962, 853-856 


TEXT: This is a study on the reaction of benzene with allyl chloride or 


bromide with a complex compound of BF, and ortho-phosphoric acid as 


catalyst at atmospheric pressure and 25 - 7 C Tne catalyst addition 

was 20 - 40%, the benzene ; allyl halide ratio was varied between 0.5 : 1 
and 3: 1. The optimum temperature was 50°C; at 10°C, the amount of 
resin-like by-products increased. The reaction product was extracted 

with ether and fractionated in vacuo. (aA) With allyl chloride the 
following fractions were ovtained: (1) Dep. 86-87 C/3 mm Hg, corresponding 
to g-chloro-isopropyl benzene. The optimum yield of 32.9% was reached at 


50°C, a catalyst addition of 20%, and a ratio of CyHy : C,H.Cl a 22 44 
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(2) Dep- 147-119°C/3 mm Hg corresponding to 1,2-diphenyl propane; 
(3) bsp. 145-175°C, a‘° = ¥.0509, ace = 1.5627, mean molecular weight 


233, content of unsaturated compounds 4.3% and of, Cl 20.44%. This 

fraction is an inseparable mixture of secondary reaction products. 
1,2-dichloro propane was also found in amounts which increased when the 
reaction mixture contained an ineuf ficient amount of CH. (B) With allyl 
bromide, the following fractions were obtained: (1) b-p- 41-45°C/3 mm He, 
corresponding to 1,2-dibromo propane; (2) bp. 96-97°C/3 mm Hg corresponding 
to B-bromo-isopropy] benzene. An optimum yield of 56.2% wag reached at 
50°C, 20% catalyst, and 4 ratio of C,Hy : C,HBr =2 3:13 (3) dep. 


110-140°C/3 mn Hg, a mixture of B-bromo-isopropyl benzene and 1,2-diphenyl 


propane; (4) dep. 170-195°C/3 mn Hg, i =» 1.2141, noo =» 1.5743, mean 
. molecular weight 280, content of unsaturated ocmpounds 36%, Br 274%. 


The yield of this fraction increases when there is no benzene excess. 
p-chloro-isopropyl and B-bromo-isopropyl benzenes were identified by 
dehydrohalogenation yielding a-methyl styrene. Oxidation with KNn0, 
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TITLE: Alkylation of benzene with propylene by means of a Silica-aiunina catalyst 

promoted with poron trifluoride 

i 


{ 
‘SOURCE: Khimiya i tekhnologiya topliv i masel, no. 1C, 1966, 1-5 


TOPIC TAGS: alkyl benzene, aromatic hydrocarbon, alkylation, petroleum product 
1 
lABSTRACT: Alkylation of benzene with propylene was studied by percolating gascous pro- 
yiene (0.5-1.5 mol/i) at 25-75°C for 0-120 min through a glass column (28 mm in dia- 
eter and 650 mn high) containing 226 g of catalyst (silica-alumina promoted with 15.5-, 
18.1 wt % BF3) and 156 g of benzene. The object of the work was to define optimal al- 
ikylation conditions. It was found that the yield of the alkylbenzenes was directly pro- 
portional to the BF; content in the catalyst. It was coneluded that the BF3 was pre~ 
lsent in two forms: physically absorbed on the silica-alumina surface and as a strong 
coordination compound with aluminun. Increase in the temperature was found to have a —— 
rather slight effect on the yields of both mono~ and di-propylbenzenes » The content 
lof di- and poly-propylbenzenes in the reaction product was found to be proportional to 
the molar ratio of propylene to benzene used. The catalyst activity was found to de~ 
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Khimiya reaktivnykh topliv; topliva dlya vyozdushno-reaktivnykh 
4 raketnykh dvigateley (Chemistry of Jet Fuels; Fuels for 
Set and Rocket Engines) Moscow, Izd-vo AN SSSR, 1962. 
435 p. Errata slip inserted. 4000 copies printed. 


Sponsoring Agency: Akademlya nauk SSSR. Institut neftekhnimicheskogo 
sinteza. 


Resp. Ed.: A. V. Topchiyev, Academician; Ed.: E. 3. Dragunov; 
fech. Ed.: T. V. Polyakova. 


PURPOSE: his book is intended for aeronautical engineers, 
rocket technicians, chemists, and other persons interested 
in jet fuele and rocket propellants. 
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(TITLE? Homopolycondensation of urea to polycyanatide — a nitrogea~ 
‘containing polymer with conjugated double bonds 
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1467-1470 


TOPIC TAGS: polycyananmide, polycyanamide preparation, urea, zinc 
chioride, organic semiconductor, semiconducting polymer 


LABSTRACT: A new preparative method for conjugated polymers conteain= 
‘4ng heteroatoma in the backbone has been used to prepare polycyana~ 
mide, The prasence of nitrogen atoms both in the conjugated backbone: 
jand in the side chain wae expected to have a desirable effect on the 
‘electrical properties of the polymer. The method involves the newly 
discovered polycondensation of ures, which ie assumed to proceed a6 
follows: r og ; ot ‘ 
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1051/D113 
Hf, (908 
THOR: Paushkin, Ya.M., Professor 


TITLE: Chemistry and space flights 
PERIODICAL: Priroda, no. 8, 1961, 16-20 


TEXT: A survey of present trends in the selection of suitable liquid and 
solid rocket fuels is given. The article is interspersed with remarks on 

the history of rocket fuels and comparable materials. As a rule, rocket fuels 
consist of a combustible material and an oxidizer, and whereas many chemical 
substances can be successfully used as combustible material, the variety of 
substances used as oxidizers is much less considerable. Liquid oxygen, which 
is used for mid-range and long-range rocket fuels, is the most easily access- 
ible oxidizer. The combustible components of such fuels may be hydrocarbons 
alcohols or nritrogen-containing compounds such as ammonia, hydrazine, and di- 
methyl hydrazine. A fuel based on aircraft kerosene has a hign valorimetric 
value. Individual hydrocarbons of the naphthenic type are uged because of 
their good coking capacity. As compared to hydrocarbons, nitrogen-containing 
compounds such as dimethyl hydrazine proved to be the best combustibles in 
combination with oxygen. The fuel prepared on this basis, however, 18 more 
Card 1/4 
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expensive. The use of ozone in hydrocarbon fueis guarantees a calorimetric 
value of 282) kcal/kg as compared to 2260 kcal/kg when using oxygen. How- 
ever, its eniothermic properties, its instability and explosiveness do not 
recommend it as an oxidizer. Fuels based on fluorine and some of its com- 
pounds (in particular C1F,, F,0, and FC10,) are characterized by a high spe- 
cific thrust. The toxicfty and saprosive activity of fluorine speak in 
disfavor of its use as an oxidizer, but these difficulties can be overcome 
by collecting toxic HF during tests and using fluorine-based fuels for the 
second and subsequent stages of the rocket. In this way the atmosphere at 
the launching site will not te poisoned. fogether with fluorine, combustibles 
such a3 hydrazine, ammonia, and asymmetric dimethyl hydrazine are used. The 
use of red fuming nitric acid containing 20-30% nitrogen oxides as an on} 
dizing agent disperses with the need to fuel the rocket immediately before 
launching. During storage. concentrated HNO, liberates oxygen, which causes 


increased pressure in the sealed containers. Tf sume HF or HPO, is added 


to mixtures of nitrogen oxides and HNO,, then these nixtures will be chemi- 
rally stale and alse less ccrrosive., As combustible componenta of HNO , 
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fuels, synthetic organic components reacting with HNO, with self-ignition 
or combustitle organic substances are used. Self- igniting combustibles at 


present employed are as follows: 


fos tae L hon OH H,N ne 
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N—C,H, Ni, Ha 


\ 
oy H, S7POYREnD- “iweraarwaps 9 


BHR COnPT 


an aa osm PEGE “ . 
TRIET HPL AV LloIiv€ BN ae srspnee , 
AMIVEe Nits CAH NH, 6 METHYL 
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Together mith these synthetic materials petroleum products play a role in Xx 
conjunction with HNO. They are cheap and easily available, >dut in contrast 
to synthetic compounds they react slowly and without self-ignition. Their 
Slow reaction hinders the combustion process, which is particularly important 
when repeeted ignition of the thrust-chamber during flight is required. In 
using solid fuels, special materials for the walls of the thrust chamber are 
necessary. ‘The following two types of solid fuels are used at present: 

(1) homogeneous fuels based on nitrocellulose, nitroglycerine or diglycol 
dinitrate, with additions of Stabilizers, and (2) fuels representing mix- 
tures of powderlike oxidizers with combustib.es which are also binders and 
plasticizers for the entire system. The oxidizers for solid fuels are 
NH,C10,, NHANO,, and KC10). They represent 70-80% of the mixture. Natural 


and synthetic rubbers and resins which vulcanize after mixing and fueling 
are used as binders, and in some cases, explosives such as nitrocellulose can 
also be used for this purpose. The chief advantage of solid fuel rockets is 
that they do not require circumstantial filling processes and are ready for 
use at any time. There are 2 figures. 
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Wl,7190 

AUTHORS: faushkin, Ya, M.; Sychev, R. V.; Vishnyakova, T, P,, and Shomov, 
AL OK, 

TITLE: The effect of the chemical composition and of additives on the fuel 


combustion in jet engines 


PERIODICAL: Feferativnyy zhurnel, Mashinostroyeniye, no. 9, 1961, 20, abstract 
OI1160 ("Sb. tr. Meshvuz. Soveshchaniya po khimii nefti, 1956", 
Moscow, Mosk. un-t, 1960, 293-314) 


TEXT: The authors investigated in a laboratory combustion chamber with a 
fuel consurption of 1 gram/sec the effect of the chemical composition and addi- 
tives on the fuel combustion in ram jet engines, The completeness of combustion 
(up to a value of 97-98%) and of the vaporized fuel exceed that of atomized fuel 
by 2-h% and grows with an increased content of aronatic hydrocarbons and with a 
decreased coefficient of air excess, When additives in quantities of 1-2% (the 
composition is not given) are used the scale formation is reduced from 2.5-3.5 
to 1-2 m°/gram, Under pulsating combustion conditions an addition of 1% tri- 
ethylaluminim cuts down the combustion time from 77.4 to 3.5-4 msec, The 
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temperature and ignition delay of organic substances with nitric acid were investi- 
gated on a special installation, It is shown thati'the delay inoreases with a 


deorease ir, tenperature. In the vapors of nitric acid spontaneously inflammable 
fuels (triethylamine, cyclohexane, etc.) ignite at lower temperatures and lower 


ignition delay than hydrocarbons, which do not ignite spontaneously with liquid 
nitric acid. ‘here are 12 references, : 


\ I. Barskiy 


[Abstractor's note, Complete translation] 


. { 
get (PORES % 
en Cotter 


Card 2/2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239510019-0" 


ae Sr 3 AE 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239510019-0 
on [’ Ht af S ff K //\. Vd A oy, : y Ak ie Ay dy ise 


ep ee 
PHAS! TO ROOK ®XPLL iA TION Gals 
Paushkin, Yaroslav Mikhaylovicn 
ed = 2 aca TE ee ae op 
Khimicheskiy sostav i svoystva reaktivnykh topliv (Chemical Composition and 
Properties of Jet and Rocket Pue)) Moscow, Izd-vo AN SSSR, 1958. 47 p. 


6,000 copies printed, 
Sponsoring Agency: Akademiya nauk SSSR. Institut nefti. 


Resp. Ed.: Toochiyev, A. V., Academician; Ed. of Publishing House: Loktey, 3. M.; 
Tech. Ed.: Kiseleva, A. A. 


PURPOSE: This book is planned as a comprehensive work and is meant for specia:- 
ists and énginesrs &n the field of jet and rocket fusis. 


COVERAGE: The author gives a summary presentation of progress in the field of 
jet propulsion in the Soviet Union and abroad. He discusses the various types 
of conventional and high-energy fuels, their ccmposition, thermodynamic char- 
acteristics and application in various jet and rocket engines. One chapter {uy 
devoted to the problem of lubricants used in turbojet engines. The positive 
viscothermal properties of synthetic lubricants of the silicon snd fluorine typ 
are mentioned. According to the author of this chapter, V. V. Fanov, organosil- 
icon lubricants were studied by A. D. Petrov and V. 3. Chugunov. The nonhydro- 
carbon fuels are thoroughly discussed. All possible exotic-fuel components and 

fuel additives are mentioned, e.g. beryllium in the form of Be(EH,),, The intro- 
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Chemical Composition and Propert:.os of Jot (Cont. ) 548 


duction cortains 46 brief review of Soviet contributions to the field. In 195¢ 
: a head of a research group for the study of jet propulsion. 
This group de:ve lope d-2uel rocket engine oR-2. M. K. Tixhonravov de- 
signed and construc quid-fuel rocket. Others mentioned a>: 
Yu. V. Kondratyuk, V- Pp., Glushko, D. A. M., Iseyev, Ss. P. Pobedonost.2¥ ,and 
N. G. Cherayshev. The theory of thermal autoignation and flame propagation was 
developed by N. N. Semenov, 0. M. Todes, and D. A. Prank-Kamenetskiy. Ya. 3. 
Zel'dovich developed the chain-reaction theory of detonation in gses. The thease of the 
combustion and detonation of liquid and solid systems was developed by Yu. 5. 

Ya. B. Zel'dovich, A. F. and K. K. Andreyev. The theoret! :2. 
aspects of the physics of combustion w vy A. S. Predvoditelev and h': 

ere are 205 figures, and 164 tables. References are given at tic 2 
of each chapter. 
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-° Moessbauer isfferts at room temperatur than the effects mea- 
‘sured for the soluble polymers. The.di crosslinked struclure 


_and rigidity of molecules in the indéluble polymers. The presence pf two doublets in the: 
80K apectra of insoluble polymers corresponds to the electronic structuris ofiron in 
conjugated ttired-dimensional links and-in ordinary ferrocenyl links‘ of the linear polymer 


‘fraction. Thus, the Moessbauer spectra can be evaluated to estimate the degree of wross- |< a 
linking in polymers of ferrocene. By accounting for ths concentration of iron in the poly- 

“mers and foi the dimensions of absorbers, the measured values cals be reducedtothe . os i 
absolute probability of Moessbauer effects in ferrocene polymers, Th. The degree pf ore | 
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SSSR, 1962. 435 PD. (Jet propulsion) 
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- ACCESSION NR8 AP4032575 $/0190/64/006/006/0734/0736 . 
| AUTHOR: Paushkin, Ya. M.s Lunin, A. F.3 Omarov, 0. Yue: 


‘TITLE: “Polyners with conjugated bonds from asnoniun carbonate of 
. bicarbonate 


/ SOURCE: Vy*sokomolek. soyedin., v. 6, no. 4, 1964, 734-736 


TOPIC TAGS: organic semiconductor, semiconducting polymer, poly- 
' cyanamide, poly(cyanic acid), semiconducting polymer preparation 


{ 

ABSTRACT: Conjugated polymers—-polycyanamide and poly(cyanic acid) 

| + Ni Ou 

| 
ac the LIvsticute of the’ Petrochemical and Gas Industry iment I. M. Gubkin. 
: They were prepared in 10-—502% yields by heating solid ammonium car- 
bonate or bicarbonate with solid zinc chloride at 250—350°C in the 
absence of oxygen at 20—45 atm(abs) for 5—30 hr. The polymers are 
fine, crystalline, infusible, brown powders which decompose at above 
600C. They are insoluble in organic solvents and partly soluble in 


having the structures [—ton_] [-tax-| —have been synthesized 
fn a 
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| 96—98% sulfuric acid and 85% formic acid. With increasing degrees 
of polymerization, they become completely insoluble, Their structures 
.' were confirmed by IR and BPR spectra and elemental analysis and, in 

.{ the case of polycyanemide, alec by NH, group determination. Orig. 
‘arte has: 6 fornulas, 
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